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CLAIMS 



[Claim(s)] 

[Claim 1] the packet data communication approach which is the packet data communication approach 
in CDMA migration communication system, carries out time sharing of the traffic channel, and is 
characterized by assigning this traffic channel that carried out time sharing to two or more mobile 
stations under connection, using this quota **** traffic channel, and performing the packet data 
transmission and reception between a base station and a mobile station in quota time amount. 
[Claim 2] It is the packet data communication approach characterized by being the packet data 
communication approach according to claim 1, assigning a base station with a use traffic channel for 
every packet data transmitted and received, and directing time amount to a partner mobile station. 
[Claim 3] It is the packet data communication approach characterized by assigning a base station 
with a use traffic channel for transmission and reception of the remaining block when it is the packet 
data communication approach according to claim 2, packet data are divided into two or more blocks 
and the completion of transceiver of the whole block cannot be carried out in said quota time amount, 
and directing time amount to a partner mobile station again. 

[Claim 4] It is the packet data communication approach which is the packet data communication 
approach according to claim 2, and is characterized by for a base station defining a priority for every 
packet data transmitted and received, and assigning a traffic channel earlier and for a long time to 
packet data with a high priority. 

[Claim 5] It is the packet data communication approach characterized by being the packet data 
communication approach according to claim 4, and said priority being determined by at least one of 
the size of the packet data transmitted, and the classification. 

[Claim 6] It is the packet data communication approach characterized by being the packet data 
communication approach according to claim 4, and determining said priority by the partner mobile 
station which performs packet transmission and reception. 

[Claim 7] It is the packet data communication approach characterized by being a correspondence 
procedure according to claim 4, and determining said priority according to the communication link 
quality of a transmission line. 

[Claim 8] It is the packet data communication approach characterized by being the packet data 
communication approach according to claim 4, and determining said priority with the completion rate 
of transmitting of packet data. 

[Claim 9] It is the packet data-communication approach which is the packet data-communication 
approach according to claim 2. and is characterized by to use the traffic channel used at the time of 
the first block transfer, and to transmit and receive the remaining block with the period defined for 
every quota time-amount **** channel per [ which was directed at the time of the first block 
transfer ] 1 transmission when packet data are divided into two or more blocks and the completion of 
transceiver of the whole block cannot be carried out in said quota time amount. 
[Claim 10] It is CDMA migration communication system and a packet network, a connectable base 
station, and an information processor and a connectable mobile station are included. Said base 
station The means which assigns the traffic channel which carried out time sharing of the traffic 
channel, and carried out this time sharing at the mobile station under connection, this quota **** 
traffic channel being used and with a mobile station and a means to perform packet data transmission 
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and reception, in quota time amount A means to perform formal conversion of said packet network, a 
means to perform packet data transmission and reception, a mobile station and packet data 
transmitted and received, packet silk, and the packet data that are transmitted and received is 
included. Said mobile station A means to use the traffic channel assigned by the base station and to 
perform packet data transmission and reception with a base station in quota time amount, CDMA 
migration communication system characterized by including a means to perform formal conversion of 
said information processor, a means to perform data transmission and reception, and a base station, 
the packet data which are transmitted and received, an information processor and data which are 
transmitted and received. 

[Claim 1 1] It is the packet data communication program for mobile stations of CDMA migration 
communication system. This program At the time of packet data transmission and reception, receive 
the notice of a traffic channel and quota time amount from a base station, and the traffic channel 
assigned by the base station is used. Perform packet data transmission and reception with a base 
station in quota time amount, and formal conversion of a base station, the packet data which are 
transmitted and received, an information processor, and the data which are transmitted and received 
is performed. The packet data communication program characterized by including said information 
processor and the instruction which performs the step which performs data transmission and 
reception. 

[Claim 12] It is the packet data communication program for base stations of CDMA migration 
communication system. This program Memorize a packet data transceiver schedule with the base 
station under connection, and time sharing of the traffic channel is carried out according to the 
packet data transceiver schedule which memorized Assign this traffic channel that carried out time 
sharing to the mobile station under connection, notify to this mobile station, and this quota **** 
traffic channel is used. Perform packet data transmission and reception with a mobile station in quota 
time amount, and formal conversion of a mobile station, the packet data which are transmitted and 
received, a packet network, and the packet data which are transmitted and received is performed. 
The packet data communication program characterized by including the instruction which performs a 
packet rope and the step which performs packet data transmission and reception. 
[Claim 1 3] The storage characterized by memorizing a packet data communication program according 
to claim 1 1 to 1 2. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the packet data transmitting approach of performing 
the reservation mold access control on CDMA (Code Divison Mutiple Access) migration 
communication system. 
[0002] 

[Description of the Prior Art] In the conventional migration communication system which makes the 
voice message by a portable telephone etc. a key objective, by the mobile station call from the call 
origination or the base station from a mobile station, a communication channel is established between 
a base station and a mobile station, this is held during a message, and the communication channel is 
released at the time of termination of a message. 

[0003] Moreover, also when it was going to connect with a packet data communication network 
through a mobile station terminal and was going to perform packet data communication, the 
communication channel was established between the mobile station and the base station in the same 
procedure as the usual voice message, and this was held till packet data communication termination. 
[0004] However, in the general operating environment of packet data transmission services, when a 
packet is always transmitted and received between a mobile station and a base station, it is few. and 
a bursty traffic pattern with which a usually long non-activity period is set, and a packet is 
transmitted intermittently is shown. That is, during every packet transmission is large, also while 
[ this ] not being used, a communication channel is secured and this serves as big futility of a 
wireless resource. Therefore, when a specific communication channel always is not occupied between 
the mobile stations and base stations which are going to perform packet data communication but the 
required packet of transmission arises with a mobile station, the channel assignment method on 
demand which sets up the channel for packet data transmission between a mobile station and a base 
station is devised. 

[0005] For example, JP, 9-233051, A shows the packet data communication approach in CDMA 
communication system. A mobile station directs the channel (it sets to a CDMA communication link 
and is the diffusion sign) and transmit timing for which a mobile station should use [ a mobile station 
with the packet which should transmit / a base station ] a packet data Request to Send to delivery 
and this in an access channel, and this transmits a packet according to these directions. 
[0006] 

[Problem(s) to be Solved by the Invention] However, even when performing channel assignment for 
every packet occurrence as mentioned above, it sets to transmission of the packet of comparatively 
big size used by TCP/IP communication link etc. As a base station receives a packet data 
communication service request, since a channel is occupied by one mobile station till the transmitting 
termination The number of channels which can be used for voice communications will also become 
fewer, the limit arose in the number of users received to both a packet data communication service 
request and a voice message service request, and there was no other way but to carry out [ the 
demand beyond it ]. 

[0007] In the communication link by the CDMA method, information to which a channel is generated 
and transmitted by the diffusion sign is scrambled. When using PN (false noise) sign according to 
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mobile station individual by being restricted and the transmission from a mobile station, the class of 
orthogonal code without a mutual intervention according to problems, such as that interference 
between channels arises and a speech quality deteriorates, and other interference of the channel 
between eels It is necessary to stop the number of several mobile station ball channels used for the 
same time amount as much as possible. 

[0008] Furthermore, in the conventional reservation mold packet communication mode, the creation 
approach of the channel use schedule of each mobile station was also vacant in the chronological 
order of a Request to Send, it says that it assigns a channel, and scheduling which took [ simple ] 
into consideration the improvement in a throughput as the whole migration communication system 
etc. about the time of each packet data communication service user s channel was not performed. 
Moreover, since every Request to Send was treated equally, quality-of-service correspondence 
according to a user was not able to be performed, either. 

[0009] Therefore, this invention is a packet data transmitting method which raises wireless resource 
use effectiveness in CDMA migration communication system, and the purpose is offering the possible 
CDMA migration communication system of reducing the number of communication channels used for 
coincidence for packet data communication. 

[0010] Other purposes of this invention are in offer of the CDMA migration communication system 
which raised the throughput of packet communication so that it might become possible [ not lowering 
the speech quality as the whole system, boiling it. and receiving more packet data communication 
service requests ]. 

[0011] Moreover, other purposes of this invention are in offer of the quality of service demanded by 
each user of packet data communication, or the flexible possible CDMA migration communication 
system corresponding to a quality of service according to the classification of a packet transmitted. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, a service area 
consists of two or more wireless zones, a base station determines the schedule of the channel and 
timing to transmit and receive [ which was arranged in each zone ] packet data in the CDMA 
migration communication system which communicates with two or more mobile stations, and this 
invention notifies it to a mobile station, and relates to the packet data communication approach of a 
reservation mold access method that a mobile station and a base station transmit and receive packet 
data according to the schedule. 

[0013] A base station defines a priority in creation of this packet transceiver schedule for each [ are 
transmitted between a base station and a mobile station ] packet of every. Also when the number of 
several ball channels of the mobile station which performs packet transmission and reception to 
coincidence is restricted and there is a packet transceiver demand more than the number of channels 
which can be used, although a demand is received, it gives priority to a packet with the high priority, 
and permits transmission. Moreover, limit of die length that the time amount to which a mobile station 
uses a channel for transmission and reception of the packet concerned was also proportional to the 
priority of the packet concerned is prepared. 

[0014] Although each mobile station transmits and receives a packet in this time limit, when 
transmission and reception of a packet are not completed in 1 time of the time limit, it is divided and 
transmitted to multiple times. In a transmitting side, it transmits including the identifier and sequence 
number which were divided and which show the original packet for every unit, and this identifier and 
sequence number perform reconstruction to the original packet at a receiving side. The channel 
which each mobile station uses, and said time limit shall be assigned for every one transmission 
according to the priority of the packet which changes with the speech qualities of not immobilization 
but the empty situation of a channel, and the base station at the time - the transmission line 
between mobile stations etc. dynamically. 

[0015] The priority for every packet is determined by the base station in consideration of raising the 
throughput of packet transmission and reception as the whole system, or corresponding to the 
quality-of-service demand for every packet data communication service user. 

[0016] When aiming at raising the throughput of packet transmission and reception, the determinant 
of the priority for every aforementioned packet is taken as the condition of the quality of the size of 
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packet data, and the communication link quality of a transmission line, the occurrence frequency of 
the packet transmitted between a base station and the mobile station concerned, etc. Since these 
factors may change in time along with packet transmission, they are dynamically changed for every 
part into which the priority of each packet was also divided. 

[0017] When aiming at corresponding to the quality-ol^service demand for every packet, the 
determinant of the priority for every aforementioned packet is taken as the quality-of-service 
demand which a transmitting person demands at the time of the conditions of contract of the packet 
data communication service user of a mobile station, and packet data transmission, the quality-of- 
service demand needed according to the classification of a packet. About a packet data 
communication service user s conditions of contract, a base station acquires from a packet data 
communication service user's management database. About a quality-of-service demand of the 
transmitting person of a packet, and the classification of a packet, it is set as a part for the header 
unit of the packet concerned, and a base station and a mobile station read these information. 
[0018] that the above-mentioned purpose should be attained, this invention is the packet data 
communication approach in CDMA migration communication system, it carries out time sharing of the 
traffic channel, assigns this traffic channel that carried out time sharing to two or more mobile 
stations under connection, uses this quota **** traffic channel, and performs the packet data 
transmission and reception between a base station and a mobile station in quota time amount. 
[0019] Moreover, a base station is assigned with a use traffic channel for every packet data 
transmitted and received, and directs time amount to a partner mobile station. 

[0020] Furthermore, when packet data are divided into two or more blocks and a whole block cannot 
be transmitted and received in said quota time amount, a base station is assigned with a use traffic 
channel for transmission and reception of the remaining block, and directs time amount to a partner 
mobile station again. 

[0021] Furthermore, a base station defines a priority for every packet data transmitted and received, 
and assigns a traffic channel earlier and for a long time to packet data with a high priority. 
[0022] Furthermore, said priority is determined by at least one of the size of the packet data 
transmitted, and the classification. 

[0023] Furthermore, said priority is determined by the partner mobile station which performs packet 
transmission and reception. 

[0024] Furthermore, said priority is determined by the communication link quality of a transmission 
line. 

[0025] Furthermore, a priority is determined by the completion rate of transmitting of packet data. 
[0026] Furthermore, when it is divided into two or more blocks and a whole block cannot be 
transmitted and received in said quota time amount, the remaining block is transmitted [ packet data 
use the traffic channel used at the time of the first block transfer, and ] and received with the period 
defined for every quota time amount **** channel per [ which was directed at the time of the first 
block transfer ] 1 transmission. 

[0027] The packet communication system of this invention contains a packet network, a connectable 
base station, and an information processor and a connectable mobile station. Moreover, said base 
station The means which assigns the traffic channel which carried out time sharing of the traffic 
channel, and carried out this time sharing at the mobile station under connection, this quota **** 
traffic channel being used and with a mobile station and a means to perform packet data transmission 
and reception, in quota time amount A means to perform formal conversion of said packet network, a 
means to perform packet data transmission and reception, a mobile station and packet data 
transmitted and received, packet silk, and the packet data that are transmitted and received is 
included. Said mobile station A means to use the traffic channel assigned by the base station and to 
perform packet data transmission and reception with a base station in quota time amount, A means 
to perform formal conversion of said information processor, a means to perform data transmission 
and reception, and a base station, the packet data which are transmitted and received, an information 
processor and data which are transmitted and received is included. 

[0028] Furthermore, the packet data-communication program for mobile stations receives the notice 
of a traffic channel and quota time amount from a base station at the time of packet data 
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transmission and reception, it uses the traffic channel assigned by the base station, performs packet 
data transmission and reception with a base station in quota time amount, performs formal 
conversion of a base station, the packet data transmitted and received, an information processor, and 
the data transmitted and received, and includes said information processor and the instruction which 
performs the step which performs data transmission and reception. 

[0029] It is a packet data communication program for base stations. Furthermore, this program 
Memorize a packet data transceiver schedule with the base station under connection, and time 
sharing of the traffic channel is carried out according to the packet data transceiver schedule which 
memorized. Assign this traffic channel that carried out time sharing to the mobile station under 
connection, notify to this mobile station, and this quota **** traffic channel is used. Packet data 
transmission and reception are performed with a mobile station in quota time amount, formal 
conversion of a mobile station, the packet data which are transmitted and received, a packet network, 
and the packet data which are transmitted and received is performed, and a packet rope and the 
instruction which performs the step which performs packet data transmission and reception are 
included. 

[0030] Furthermore, the above-mentioned object for base stations or a mobile station packet data 

communication program is stored in a storage. 

[0031] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention in CDMA 
communication system is explained using a drawing. However, the format of a wireless channel 
configuration and various messages shown here, the functional-block configuration of a device, etc. 
are examples in operation of this invention, and are not specified strictly here. 

[0032] (1) The example of a configuration of migration communication system is shown in the whole 
blo ck diagram 2 . Wireless service provision area is divided into many eels (zone) 201 and 202 etc., 
and the mobile stations 21 1-214 in a eel communicate through the base stations 221 and 222 which 
exist in each cel. A mobile station is connected with the information machines and equipment 231- 
233, such as a Personal Digital Assistant with the application for packet data communication, when 
using packet data transmission services. Protocols, such as TCP/IP, are used among the information 
machines and equipment 271-274 and Personal Digital Assistants 231-233 which the base station is 
connected to the external existing packet data communication network (Internet) 251 through the 
data communication network 241 between base stations again, and were similarly connected to the 
data communication network 251 through the local packet data communication networks 261 and 262, 
or between Personal Digital Assistants, and packet data communication is performed. 
[0033] (2) The configuration of a radio channel, next the example of a configuration of the radio 
channel used by this example are shown in drawing 3 . In a CDMA communication link, a channel is 
divided for one carrier (frequency) using a diffusion sign, an orthogonal code. etc.. and a code channel 
is generated. 

[0034] It gets down for transmitting the signal from one base station to each mobile station. A 
channel 301 Sign division is carried out by the orthogonal code represented by the Walsh sign. 
Respectively a base station recognition signal The pilot channel 302 for transmitting, and the 
synchronization of a system It takes. System information The synchronous channel 303 for 
transmitting, and the call of a mobile station It is assigned to the traffic channel 306 for transmitting 
the packet control channel 305, voice, and packet data for giving transmitting directions or reception 
directions of a packet to the paging channel 304 for carrying out, and a mobile station to a mobile 
station. 

[0035] The multiplication of the PN (false noise) sign (the so-called short code) which has different 
offset for every base station in the information transmitted by these channels is carried out, and also 
the information on each addressing to a mobile station transmitted by the traffic channel is further 
scrambled by the multiplication of the PN code (the so-called long code) of a proper for every 
partner mobile station. 

[0036] As for a packet control channel, according to the amount of traffic of a packet, one or more 
channels are secured for the improvement in effectiveness at the time of giving transmission or 
reception directions of a packet to two or more mobile stations. In this case, the packet control 
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channel which each mobile station should receive is notified to each mobile station from a base 
station by the paging channel. 

[0037] Sign division is carried out by the PN code which has offset of a proper similarly for every 
orthogonal code or channel number, and partner base station, and the going-up channel 311 for 
transmitting a signal to a base station from a mobile station is also assigned as the packet 
reservation channel 313 for notifying the access channel 312 for performing call origination from a 
mobile station, and the packet Request to Send from a mobile station to a base station, and a traffic 
channel 314 which transmits voice and packet data. 

[0038] In order to suppress the probability for the packet reservation message from two or more 
mobile stations to collide, as for a packet reservation channel, one or more channels are secured 
according to the amount of traffic of a packet. The packet reservation channel which should use each 
mobile station is notified to each mobile station from a base station by the paging channel. 
[0039] Although a traffic channel is used as the object for voice, or an object for packet data 
communication, in this example, priority is given to reservation of the channel for voice 
communications, and the remainder which is not used for voice communications among traffic 
channels is used as a packet channel. The rate of the number of traffic channels and the packet 
channel in a traffic channel can be dynamically changed according to the contents of the amount of 
traffic, and traffic. 

[0040] TIA/EIA/IS-95 whose various channels other than the above carrier division approach, a 
packet control channel, and a packet reservation channel are the cellular radio communications 
system specification of the U.S. CDMA method are also known. 

[0041] The number of channels per one carrier is restricted as mentioned above by the number of 
direct signs, and, in the case of the Walsh sign, it is 64. In this example, a number of traffic channels 
which assigned the traffic channel to the mobile station under two or more connection by time 
sharing, and were restricted are used effectively. 

[0042] (3) The configuration of base station equipment, the base station equipment in the migration 
communication system by configuration this example of a mobile station terminal, and a mobile station 
terminal is shown. Drawing 7 shows the configuration of functional block of the base station 
equipment in the migration communication system by this invention. However, illustration is omitted 
about the function for voice communication. After setting to a receive section and amplifying and 
getting over with amplifier 704 and a demodulator 705, the back diffusion of electrons of the signal 
received in the antenna section 702 of the base station equipment 701 shown in drawing 7 is carried 
out with the back-diffusion-of^electrons vessel 707 using the diffusion sign for every channel 
generated by the coder 706, and it is divided into a packet reservation channel and a packet channel. 
Moreover, in the speech quality measuring instrument 708, speech qualities, such as an Eb/No ratio 
and a S/N ratio, are measured. 

[0043] The packet data which carried out division reception from the mobile station are 
re configurated on the packet temporary storage memory 717, and are transmitted to an external data 
communication network through the data communication network interface 718. Moreover, the packet 
which arrived from the external network is once stored in the packet temporary storage memory 717, 
and division (after-mentioned) into the block which is a transmitting unit here is performed. 
[0044] The packet channel reservation information acquired on the information about the user of 
packet data transmission services who got from the user information management database 713, and 
a packet reservation channel, and the information on the packet which arrived from the external data 
communication network are memorized by the packet management information storing memory 714 of 
a packet control section, the channel use schedule created in a packet control section based on this 
information is notified to the channel control section 716, and a channel control section controls the 
transmitting section and a receive section based on this schedule. 

[0045] After the multiplication of the message and packet data which are transmitted to a mobile 
station is carried out in a diffuser 710 in the transmitting section in the diffusion sign according to a 
packet control channel and a packet channel, they are transmitted to each mobile station from the 
antenna section 702 through a modulator 711 and amplifier 712. 

[0046] Also in the case of voice communication, parts other than packet controHsection 
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(714,715,717) and data communication network interface 718 are used. At the time of connection of a 
base station and a mobile station. MPU71 5 judges voice communication or packet data 
communication-ization, and changes the data path in a base station. 

[0047] Drawing 8 shows the configuration of functional block of the mobile station terminal in the 
migration communication system by this example. After setting to a receive section and amplifying 
and getting over with amplifier 804 and a demodulator 805. the back diffusion of electrons of the 
signal received in the antenna section 802 of the mobile station terminal 801 shown in drawing 8 is 
carried out with the back-diffusion-of^electrons vessel 807 using the diffusion sign for every channel 
generated by the coder 806, and it is divided into a packet control channel and a packet channel. 
Moreover, a speech quality is measured in the speech quality measuring instrument 808. 
[0048] Based on the directions from the base station received on a packet control channel, a channel 
control section controls the transmitting section and a receive section, and transmits and receives 
packet data. The packet data which carried out division reception from the base station are 
reconfigurated on the packet temporary storage memory 817, and are passed to a Personal Digital 
Assistant through the terminal-connection interface 818. Moreover, the packet passed from the 
Personal Digital Assistant is once stored in the packet temporary storage memory 817, and division 
into a transmitting unit is performed here. 

[0049] After the multiplication of the message and packet data which are transmitted to a base 
station is carried out in a diffuser 810 in the transmitting section in the diffusion sign according to a 
packet control channel and a packet channel, they are transmitted to a base station from the antenna 
section 802 through a modulator 811 and amplifier 812. 

[0050] Also in the case of voice communication, parts other than packet control-section (815,817) 
and terminal-connection interface 818 are used. At the time of connection of a base station and a 
mobile station, MPU81 5 judges voice communication or packet data communication, and changes the 
data path in a mobile station. In addition, the mobile station and the information terminal may be 
unified. 

[0051] Base station equipment and a mobile station terminal have a clock, and it adjusts using a 
synchronous channel and a pilot channel so that both time of day may be in agreement. 
[0052] (4) If the packet which is going to transmit the division mobile station of a packet and a base 
station is for example, a TCP/IP packet, as shown in 501 of drawing 5 , it consists of a header unit 
and data division. Transmitting-side equipment divides a packet, it is stored in two or more blocks 
51 1-513, and is transmitted on a packet channel. The packet identifier which shows the original 
packet, the sequence number which shows the list location of a block, and the CRC code for error 
detection are added to each block. For example, the packet identifier 521. a sequence number 531, 
and the CRC code 561 are added to the data 541 which are a part of original packet, and the packet 
data block 51 1 consists of drawing 5 . 

[0053] A packet identifier is an integer by which transmitting-side equipment is determined, for 
example, an increment is carried out for every packet transmission. The packet identifiers 521, 522. 
and 523 of the blocks 51 1-513 divided from one packet 501 are the same. 

[0054] The sequence number of each block is given to descending order considering the number of 
the top block 51 1 as (a total -1 of a block), and 0 is set up as a sequence number of the last block 
513. In a receiving side, the original packet 501 is reconfigurated based on this sequence number and 
a packet identifier. When lack arises to some data under transmission according to the failure on the 
wireless section, resending processing can be performed in this block unit. Moreover, the remaining 
size of the packet data under reception can be known by the receiving side by this sequence number, 
and the sequence number serves as structure understood that it completed reception of one packet 
by the receiving side by reception of the block which is 0. 

[0055] In addition, since [ all the die length of each block ] it is the same, when the die length of the 
data which should be stored in the last block is insufficient, as drawing 5 shows as padding 551, by 
the transmitting side, padding is carried out and it is transmitted. It is deleted in case a packet is 
reconfigurated by the receiving side. 

[0056] (5) A packet data communication sequence, next the packet data service connection 
sequence outline before performing packet data communication between a mobile station and a base 
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station are shown using drawing. Since this sequence is the same as that of the call origination of the 
voice communication of the conventional method, and a calHn procedure, detail explanation is 
omitted. First, the packet data service connection sequence in the case of the demand from a mobile 
station beginning is shown in drawing 9 . The mobile station which is going to use packet data service 
emits the service connection demand 901 to a base station in an access channel. A base station can 
make a judgment of voice communication and packet data communication by this connection request. 
A base station answers this, notifies the service connection authorization 902 on a paging channel, 
and specifies the channel which should use a mobile station. Although a traffic channel is specified in 
voice communication in this case, when performing packet data communication, a base station 
specifies the packet control channel and packet reservation channel which should use a mobile 
station. 

[0057] The packet data service connection sequence in the case of being based on a call from a base 
station is shown in d rawing 10 . As shown in drawing 10 , as for the base station at which the packet 
of addressing to a mobile station which exists from an external data communication network in the 
eel to manage arrived, the mobile station call concerned is performed by the paging channel. The 
mobile station which received the call 1001 returns a response in an access channel. A base station 
notifies the service connection authorization 1003 by the paging channel, when the response 1002 
through which it calls and passes returns from a mobile station. While notifying to a mobile station 
that a base station performs packet data communication in this notice, the packet control channel 
and packet reservation channel which should use a mobile station are specified. 
[0058] Although these processing sequence applies to processing of the call origination of the voice 
communication by the conventional technique, and a call in as mentioned above, a base station 
directs the packet control channel and packet reservation channel which should use a mobile station 
instead of specifying a traffic channel like voice communication. 

[0059] After the packet data communication service connection processing shown in drawing 9 or 
d rawing 10 as mentioned above, a mobile station and a base station perform processing shown in 
dr awing 1 1 or drawing 12 , whenever the packet which should transmit arises. 

[0060] The sequence at the time of transmitting a packet to drawing 1 1 from a mobile station to a 
base station is shown. The mobile station which received packet data from the Personal Digital 
Assistant notifies the packet reservation message 1101 on a packet reservation channel, and requires 
allocation of a packet channel of a base station. On the other hand, a base station returns the packet 
transmitting prompting message 1 102 including directions of a channel and allocation time amount on 
a packet control channel. The mobile station which received this is transmitted on the directed 
packet channel to a base station according to the directions into the allocation time amount to which 
the packet data block group 1 103 divided in the format shown in 51 1 of drawing 5 was directed. When 
transmission of a packet is not completed in the assigned time amount, the packet transmitting 
prompting message 11 04 which directs the channel and allocation time amount for next transmission 
is again notified to a mobile station from a base station, and the procedure 1106 shown in drawing 1 1 
is henceforth repeated until a base station receives the last block of the divided packet. 
[0061] The sequence at the time of transmitting a packet to drawing 1 2 from a base station to a 
mobile station is shown. 

[0062] The base station which transmits the packet which arrived from the external data 
communication network to a mobile station notifies the packet receiving prompting message 1201 to 
the mobile station concerned on a packet control channel, and directs the packet channel and 
allocation time amount to which a mobile station should receive a packet by this. 
[0063] A base station divides a packet into a block, as shown in 51 1 of drawi ng 5 , and it transmits it 
on the packet channel directed into the time amount directed to the mobile station. A mobile station 
is assigned on the specified channel according to a packet receiving prompting message, and receives 
the packet data block group 1 202 between time amount. When transmission of the packet from a 
base station is not completed in the assigned time amount, again, the packet receiving prompting 
message 1203 is notified to a mobile station from a base station, and the procedure 1205 shown in 
drawin g 1 2 is henceforth repeated until a mobile station receives the last block of the divided packet. 
Beyond the time amount defined beforehand, the case of both drawing 1 1 and drawing 1 2 will be cut 
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by the cutting sequence of existing [ connection between base station-mobile stations ], if 
transmission of a packet is not performed. 

[0064] A format of the various messages transmitted on an above-mentioned radio channel is shown 
in drawing 4 . 

[0065] The CRC code 417 for error detection for checking that the preamble 412 for the 
synchronous prehension in a base station, the identifier 413 which shows a sending agency mobile 
station, the identifier 414 of the packet which is going to transmit, the priority 415 for which a 
sending agency mobile station wishes to that packet, the size 416 of a packet, and this packet 
reservation message have received normally in a base station is contained in the packet reservation 
message 411. Whenever a mobile station tends to transmit a new packet and transmits the packet 
reservation message 41 1, it updates a packet identifier. 

[0066] The CRC code 428 for error detection for checking with a mobile station that the assignment 
425 of time of day and the assignment 426 of channel quota time amount that the preamble 422 for 
synchronous prehension, the mobile station identifier 423 which shows the destination of this 
message, the packet identifier 424 which identifies the packet which makes it transmit to a mobile 
station, and a mobile station should start transmission of a packet, assignment 427 of the packet 
channel which should be used, and these packet transmitting directions have received normally is 
contained in a packet transmitting prompting message 421. The same value as the mobile station 
identifier 413 and the packet identifier 414 which were set as the packet reservation message 
corresponding to this message is set to the mobile station identifier 423 and the packet identifier 424. 

[0067] The CRC code 439 for error detection for checking with a mobile station that the preamble 
432 for synchronous prehension, the mobile station identifier 433 which shows the destination of a 
message, the identifier 434 of the packet which makes a mobile station receive, a packet size 435, 
the time of day 436 when a mobile station should start reception of packet data and the channel 
quota time amount 437, the packet channel 438 that should be used, and these packet reception 
directions have received normally like the packet transmitting prompting message 421 is contained in 
the packet receiving prompting message 431. Whenever the packet which should transmit to a mobile 
station arises and a base station transmits a packet receiving prompting message to a mobile station, 
it updates the packet identifier 434. 

[0068] (6) The example of use of each channel at the time of transmitting transmission for packet 
data from a mobile station in allocation drawing 1 of a packet channel is shown. 
[0069] The mobile station 101 to which the packet was passed from the connected Personal Digital 
Assistant notifies the packet reservation message 121 to a base station by the packet reservation 
channel 1 1 2. A base station receives the packet reservation message from each mobile station, 
creates the allocation schedule of a channel, decides on the packet channel 1 1 5, the transmit timing 
161. and the channel quota time amount 151 which should use the mobile station concerned, and 
directs this packet channel, timing, and quota time amount to a mobile station 101 by the transmitting 
prompting message 131 on the packet control channel 113. Although a mobile station 101 transmits a 
packet as a divided block group according to these directions, when no transmission of packet blocks 
is able to be completed in the quota time amount 151, a base station directs transmission by the 
channel 115, the transmitting time of day 166, and the channel assignment time amount 156 by the 
transmitting prompting message 136 for the second time to a mobile station. 

[0070] on the other hand, a packet data block is shown in drawing 6 — as — the preamble 611 for 
synchronous prehension in a packet channel top (list of a specific signal) — then, only the number 
settled in the time amount 601 which was able to assign the channel is transmitted. 
[0071] Although one packet channel (114 or 1 15) is shared by two or more mobile stations, the 
information on a packet channel is scrambled by different PN code for every mobile station when 
transmitted. Therefore, neither an intelligence leak nor interference takes place between the mobile 
stations which share the same packet channel. 

[0072] A base station determines a priority according to each packet individual, and a base station 
takes this into consideration in allocation of the packet channel to each mobile station for the packet 
transmission concerned. Although the packet Request to Send was in coincidence mostly from two or 
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more mobile stations first, when there is no opening in a channel, a channel is previously assigned to 
the mobile station which is going to transmit a packet with a high priority. Although the packet 
reservation messages 122 and 123 were mostly emitted by coincidence from mobile stations 102 and 
103 in d rawing 1 , when the priority of the packet which is going to transmit a mobile station 102 is 
higher than the priority of the packet which the mobile station 103 is going to transmit, allocation and 
transmission of a mobile station 103 presuppose previously that it is the packet channel 114 from the 
time of day 163 when the channel after it serves as an opening to a mobile station 102. Moreover, the 
die length of the allocation time amount of the channel to a mobile station is also proportional to this 
priority. For example, if the priority of the packet of a mobile station 102 is P^B, it will assign with the 
allocation time amount 152 of the channel to each mobile station in drawing 1 , and the ratio of time 
amount 1 53 is [ the priority of the packet of P_A and a mobile station 103 ] P_A :P It is set to _B (P_A 
and P_B have such a big value that a priority is high.). 

[0073] About the decision approach detail of these priorities, it mentions later. 

[0074] Same processing is performed also when transmitting a packet to a mobile station from a base 
station. The example is shown in dr awing 13 . A base station determines the priority of each packet 
which arrived from the external data communication network, determines the allocation time amount 
of a packet channel for a destination mobile station to receive this packet data with that priority, and 
the sequence of allocation, and directs the quota time amount of a channel, and a receiving timing 
and a channel to the destination mobile station of a packet in a packet control channel. 
[0075] After a base station notifies in drawing 13 that the allotted time 1321, 1322, and 1323 and the 
packet channels 1302 or 1303 to be used through which it passes, respectively are the time of day 
1331, 1332, and 1333 when packet data are transmitted to each mobile station by the receiving 
prompting messages 1311, 1312, and 1313 on the packet control channel 1301, packet data are 
transmitted by the channel directed to each mobile station. 

[0076] Moreover, when a priority high instancy at a sexual required packet etc. is required as an 
application, since the time amount which transmission of the packet takes is shortened, coincidence 
use of two or more channels can be accepted in one mobile station, and simultaneous transmission of 
the divided packet can be distributed and carried out to a channel different, respectively. 
[0077] In the example shown in drawing 14 , to the packet reservation message 141 1 from a mobile 
station, a base station returns two or more transmitting prompting messages 1421 and 1422, and is 
directing the packet data transmission which uses the packet channel 1403 and the packet channel 
1404 for coincidence. 

[0078] As shown in drawin g 4 , since it is divided and transmitted to the block with which the packet 
data identifier and the sequence number were added to each, even if a packet divides one packet into 
two or more channels and transmits in a transmitting side, it can be reconfigurated to the original 
packet by the receiving side. 

[0079] About coincidence use of a multiple channel, the usage to which one mobile station carries out 
simultaneous transmission of the data with which applications differ, such as alphabetic data and 
image data, respectively for every [ other than the usage to which simultaneous transmission of the 
one packet is divided, distributed and carried out to two or more channels as mentioned above ] 
channel is also possible, however, the capacity for two or more channels to be receivable to a 
migration terminal side at coincidence — ** — it is required. 

[0080] (7) Actuation of the base station in transceiver processing of a packet transceiver processing 
packet and a mobile station is shown. As drawing 9 or drawing 10 showed, after packet data 
communication service connection is performed between a base station and a mobile station by the 
mobile station call from [ from a mobile station ] the call origination to a base station, or a base 
station, transmission and reception of a packet are performed between a mobile station - a base 
station by the procedure shown in drawing 15 and drawing 16 . 

[0081] Drawing 1 5 shows the procedure at the time of transmitting a packet to a base station from a 
mobile station in the migration communication system of this invention. A mobile station notifies a 
packet reservation message including information, such as a priority for which the size of the packet 
which is going to transmit, and a transmitting person wish whenever a packet is passed and the need 
for packet transmission arises from the connected Personal Digital Assistant (1501), to a base station 
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(1502), and a base station receives this (151 1). 

[0082] A base station determines the priority for every packet data using the information taken out 
from these packet reservation message from two or more mobile stations, and creates the use 
schedule of a packet channel in consideration of the priority (1512). (About the priority decision and 
scheduling processing for every packet, it mentions later.) An after [ scheduling ] base station directs 
the channel which should use a mobile station and the timing (transmitting start time) which should 
transmit, and the time limit (air time) to the mobile station concerned by the transmitting prompting 
message (1513), and each mobile station receives these directions from a base station (1503). 
However, into fixed time amount, the mobile station which was not able to receive transmitting 
directions sets a random time interval, and transmits a packet reservation message again (1503 NO). 
The mobile station which received transmitting directions from the base station divides a packet into 
a block, and sets waiting and the specified air time as a timer till the transmitting start time specified 
by the transmitting prompting message from the base station (1504). A mobile station makes a block 
a packet data block group after that, and it transmits by the specified channel (1505). 
[0083] A base station reconfigurates a packet according to the packet identifier and sequence 
number which receive a packet data block group to the channel and timing which were specified for 
every mobile station (1514), and are included in the received block. When air time is supervised (1506) 
and transmission of a whole block does not complete it in the specified time amount by the timer set 
at step 1504, a mobile station remains that a send channel and timing are again directed from a base 
station according to waiting (1507 NO) and its directions, and transmits a block (1505). In a base 
station, if there is a packet which received the whole block and reconstruction completed, the packet 
will be transmitted to a data communication network (1515 1516). A base station side also supervises 
data receiving start time and time of delivery, and you may make it only the time amount receive 
data. 

[0084] Next, the procedure at the time of transmitting a packet to a mobile station from a base 
station in drawing 16 is shown. However, parallel operation of the packet transmitting processing 
shown in the packet reception and draw in g 1 6 which were shown in drawing 15 in the base station is 
carried out mutually-independent. 

[0085] That a packet new to a mobile station arrives etc. the base station with the packet which 
should transmit to a mobile station from a data communication network The use schedule of a packet 
channel is created in consideration of the priority of each packet (1612). After directing the channel 
and timing (receiving start time and time of delivery) which should receive packet data to each mobile 
station in a receiving prompting message (1613), A packet is divided to the packet data block which is 
a transmitting unit (1614), and these are transmitted to the channel and timing which were directed to 
the mobile station (1615). The mobile station (1601) which received the receiving prompting message 
sets waiting and time of delivery to a timer till receiving start time according to the directions (1602). 
A packet data block is received from a base station to the channel by which the finger-of^scorn law 
was carried out. and timing (1603), and the original packet is reconfigurated according to the packet 
identifier and sequence number which are included in each block. The packet which received all data 
blocks and reconstruction completed is sent to a Personal Digital Assistant (1606). Receiving start 
time is supervised by the timer set at step 1602, and a base station (1604) side also supervises data 
transmitting start time and air time, and it is controlled to transmit data only in the meantime. Again, 
the mobile station with which even the last block was not transmitted from a base station into the 
time amount specified in the receiving prompting message repeats waiting (1605 NO) and the same 
procedure (1601-1603), remains the receiving prompting message from a base station from a base 
station, and receives a block. 

[0086] Drawing 1 5 and packet transceiver processing shown by 16 are performed by MPU 715 and 
815 of a base station and a mobile station, and other parts in a base station and a mobile station 
operate according to directions of MPU. 

[0087] (8) In the channel use scheduling processing shown in 1612 of 1512 and drawing 1 6 of channel 
use scheduling processing drawing 1 5 , the scheduling processing detail in consideration of the 
priority for every packet is shown. 

[0088] The packet data control section of a base station holds the mobile station managed table 714- 
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1 shown in drawing 17 , the packet managed table 714-2 shown in drawing 18 , the schedule pipe ** 
table 714-3 shown in drawing 19 , and the traffic channel managed table 714-4 shown in drawing 24 
on the packet management information storing memory 714 of drawing 7 . As for a packet managed 
table, a schedule pipe ** table, and a traffic administration table, the object for transmission (going 
up) of reception/mobile station of a base station and the object for reception (getting down) of 
transmission/mobile station of a base station are created. 

[0089] The mobile station managed table 714-1 of d rawing 1 7 manages the information about the 
mobile station by which packet data communication service connection is carried out between base 
stations. Although packet data communication service connection is carried out to the base station, 
as for that entry, the mobile station which did not transmit and receive a packet for a time and went 
into the dormant (pause) mode is also held to this table. 

[0090] The information on the priority agreement by the prior contract of a packet data 
communication service user and a service provider, the connect time of packet data service, the 
occurrences of the packet sent and received between the mobile stations and base stations 
concerned since connection, the occurrence frequency of the packet since service connection, the 
amount of accumulation transmitted and received datas, and the speech quality condition between 
mobile stations and base stations concerned are stored in a mobile station managed table. Weighting 
in the decision of a priority is made respectively and the information for each [ these ] mobile station 
of every is used as a determinant of the priority of the packet transmitted and received between 
mobile stations and base stations concerned. 

[0091] The packet managed table 714-2 of drawing 18 manages the information about the packet 
which is a transmission schedule during the present transmission between the mobile stations and 
base stations which were registered into said mobile station managed table for every packet. 
[0092] If it is [ whether the priority which transmits and receives and which the identifier, a partner 
mobile station, receptionist time of day (time of day when the packet reservation message was 
emitted from the mobile station, or time of day when the packet arrived from the data communication 
network to the base station), the size of a packet, the remaining size of the packet in the middle of 
transmitting, transmission speed, and a transmitting side required for every packet, and a partner 
mobile station are in the waiting state waiting for the present transceiver directions, and ] a waiting 
state, the latency time is stored in a packet managed table. Weighting in the decision of a priority is 
made for every element like the information on the above-mentioned mobile station managed table, 
and each [ these ] element is used as a determinant of the priority of a packet. Moreover, the priority 
for every packet determined using the information on the above-mentioned mobile station managed 
table and a packet managed table is also stored in a packet managed table. 

[0093] The identifier, a partner mobile station and the packet channel to be used, transmitting start 
time, air time, transmission speed, and the remaining size after transmission are stored in the 
schedule pipe ** table which manages the information about the packet which the predetermined 
time and use channel of the inside of the present transmission and reception and transmission and 
reception decide the schedule pipe ** table 714-3 of drawing 1 9 between a mobile station and a base 
station, and has already been notified by the packet transmitting prompting message or the packet 
receiving prompting message to the mobile station for every packet. 

[0094] the upper limit of the number of traffic channels which can use the traffic channel managed 
table 714-4 of drawing 23 — among those, the number of the mobile stations which are connected to 
the present packet data transmission services in the number of traffic channels present in use, the 
number of voice channels present in use, the upper limit of the number of packet channels which can 
be used and the number of packet channels present in use and drawing 9 . and the procedure shown 
in 1 0, and can transmit and receive a packet manages, moreover, under use of correspondence of the 
orthogonal code for generating each traffic channel and its traffic channel, the current application of 
each traffic channel, and its channel — or the time of day when assignment to the identifier of the 
already determined mobile station and the packet which are sent and received, the quota time 
amount of transceiver start time and a channel, and a degree of using it is attained is stored. 
[0095] The scheduling processing flow by the base station is shown in drawin g 21 . When packet data 
service connection is newly made with the mobile station which does not have an entry in the mobile 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2007/03/02 



JP,2000-224231,A [DETAILED DESCRIPTION] 



12/16 ^—ly 



station managed table 714-1 (2101), a base station registers the mobile station concerned to the 
mobile station managed table 714-1 shown in drawing 1 7 (2102). 

[0096] Next, the existence of the arrival from the external data communication network of the new 
packet which should transmit to a mobile station, and the existence of the packet Request to Send of 
the mobile station by the packet reservation message from a mobile station are investigated (2103), 
and the packet concerned is registered into the object for transmission, or the packet managed table 
714-2 for reception when the packet which newly starts transmission and reception occurs (2104). 
[0097] Next, the existence of the mobile station which used the packet channel for allocation time 
amount is investigated from a schedule pipe ** table and the packet managed table 714-2 (2105), and 
if transmission and reception to the last block of the packet block with which the mobile station 
concerned set in the allocation time amount, and was completed that is, divided in transmission and 
reception of a packet are completed, the entry of the packet concerned will be deleted from a packet 
managed table (2108). Moreover, the contents of the packet occurrences of the mobile station of the 
mobile station managed table 714-1 concerned, packet occurrence frequency, and the amount of 
accumulation transmission and reception are updated. 

[0098] Transmission and reception of a whole block are not completed in allocation time amount, but 
when next channel assignment is required succeedingly, the information on the remaining data size of 
a packet managed table and a speech quality is updated per packet concerned (2107). 
[0099] When a packet managed table is updated by allotted time use termination of generating of a 
packet new as mentioned above, or the packet channel of one of mobile stations (2109), the priority 
of each packet is determined based on the information on a mobile station managed table and a 
packet managed table, and it sets to a packet managed table. (About the decision approach of a 
priority, it mentions later.) About the packet which is in the waiting state waiting for transceiver 
directions on a packet managed table next, it decides on the channel use allocation time amount over 
each packet according to the priority of the packet concerned (21 10). By making into maximum die 
length which becomes settled dynamically in proportion to (the number of the number of channels / 
base station which can be used for packet communication, and the mobile stations which are 
[ packet ] under transmission and reception), the die length of the channel assignment time amount 
to each packet shall be the limit within the limits, and shall follow the ratio of the priority for every 
packet. For example, the current limiting value of the above-mentioned allocation time amount is T, 
and if the maximum of a priority is P^M, the allocation time amount over the packet of priority P_a will 
set allocation time amount over the packet of x(P_a/P_M) T and priority P_b to x(P_b/P_M) T. 
However, when transmission is completed within the allocation time amount, in view of the remaining 
size of a packet, only the time amount which transmission takes is assigned. Furthermore, a base 
station determines the channel assigned to a mobile station and its time of day with reference to the 
traffic channel managed table 714-4 of drawing 24. With [ a channel in use ] a limit count [ below ]. a 
new channel is secured to a packet and it is assigned (211 3). If there is no opening in a channel, a 
channel will be assigned to the order of a priority sequentially from the channel which serves as an 
opening early (21 12). When two or more packets with the same priority exist, it assigns in order of the 
time received registered on the packet managed table. 

[0100] The channel assignment to each packet determined as mentioned above, transceiver start 
time, and channel assignment time amount are stored in the schedule pipe ** table 714-3, and the 
transmitting prompting message or receiving prompting message to each mobile station is created 
based on the contents of this schedule (2114). 

[0101] The example of schedule decision timing is shown in drawing 22 . In drawing 22 , a base station 
carries out the packet data A to a channel 2202 and the packet data B being under transmission by 
the channel 2203 at time of day 221 1. Moreover, by the channel 2201. in the packet data C, it shall be 
a transmitting schedule and these directions shall already be notified to the mobile station from time 
of day 2212. When the Request to Send of another packet D arises at this time of day 221 1, it 
assigns by the comparison with the priority of the remaining part of the packet data A, B, and C, and 
the priority of the packet data D. and decides on time amount 2224. It is time of day 2213 that the 
opening of a channel is made next in time of day 221 1, and a schedule is created so that it may start 
by the channel 2202 from this time of day, and transmission of Packet D is notified to the destination 
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mobile station of Packet D. If time amount furthermore passes and time of day 2213 comes, 
allocation time-out of a channel will be passed to Packet A, but when there are still the remaining 
data, the comparison with the priority of the remaining part of Packet A and the priority of the 
remaining part of other packets B, C, and D decides on the allocation time amount 2225 like the case 
where it is Packet D, and the channel 2201 and time of day 2214 which serve as an opening next are 
notified to the destination mobile station of Packet A. 

[0102] If there are two or more packets which are in the waiting state waiting for channel quota, a 
channel will be previously assigned to what has a high priority. 

[0103] (9) The priority is used by the channel use scheduling approach of the priority decision 
approach foregoing paragraph. Some decision approaches of a priority are introduced. 
[0104] The example of priority decision (A) 

First, the example of decision of the priority for performing correspondence according to the quality- 
of-service demand for every packet is shown. In this case, a base station determines the priority of a 
packet with the property for every packet how much instancy nature to be required for the packet 
which a packet data communication service user is going to wish or transmit. Information, such as 
accumulation size of the packet transmitted with the priority, is sent to the user information 
management database 713 shown in drawing 7 , is recorded there, and can be used as information for 
accounting for every service user. 

[0105] When following the conditions of contract of the example (A-1) service user of priority 
decision, the priority is beforehand defined for every service user at the time of the subscription 
contract to packet data transmission services, and the priority of the packet which each mobile 
station transmits and receives also follows this priority set up beforehand. The contract information 
of the service user in this case is registered into the user information management database 713 
shown in drawing 7 , and the information which the base station acquired from this database is stored 
in the mobile station managed table shown in drawing 1 7 . A priority shall be specified in the phase of 
1-8. 

[0106] When following the hope of the example (A-2) service user of priority decision, by the 
software application on the Personal Digital Assistant connected to a mobile station, the priority 
which a transmitting person expects to the header unit of a packet is set up. this is read with a 
mobile station, and it sets to the priority demand field 415 of the packet reservation message 411 
shown in drawing 4 , and notifies to a base station. Or priority demand information is read in a base 
station from a part for the header unit of the packet which arrived from the external data 
communication network to the base station, and it is used as a priority at the time of transmitting the 
packet concerned to a mobile station. 

[0107] A priority shall be specified in the phase of 1-8. It considers as the range where a service user 
can furthermore usually specify the demand priorities 1-6, and uses as a value as which a priority 7 
means the object for systems maintenances, and a priority 8 means the object for urgent calls. 
Moreover, use of preparing an upper limit in the range of the priority which a user can demand based 
on the conditions of contract of the above-mentioned example (1-1) is also possible. 
[0108] In transmission of an IP packet, the specific field of the IP header concerned can be used as a 
means by which the user who is going to transmit a packet on the system of this invention notifies 
this priority to a mobile station or a base station. By IP protocol version 4 specified by RFC791 which 
is the Internet standard, as shown in drawing 20 , the 8-bit service type field is in the header unit of a 
packet, among those a demand of a priority can be shown using a triplet. Although the field concerned 
is usually used on IP network of a cable, the mobile station and base station in an example of this 
invention are characterized by using this also in the transmission on the wireless section between a 
mobile station and a base station. 

[0109] When based on the classification of the example (A-3) packet of priority decision, like the 
above-mentioned example of decision (A-2), the transmitting person of a packet can judge the 
classification of a packet with a mobile station terminal or base station equipment rather than can 
specify the priority of a packet directly, and can also determine a priority. By the above-mentioned IP 
version 4, the protocol field exists in the header unit of the IP packet shown by drawi n g 20 , and the 
classification of the data stored in the data division of the packet concerned is shown. This protocol 
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classification set as IP header with the mobile station terminal or base station equipment which is 
going to transmit a packet is read, and it uses for the decision of a priority. 

[01 10] The classification and the correspondence relation of a priority of a packet shall be defined 
beforehand. For example, it matches setting a priority to 3, 2, and 1 etc. with the order of the TCP 
packet which offers a guarantee of dependability among IP packets, the UDP packet which is a 
connectionless communication link, and ICMP protocol packet ** for the notice of control 
information. 

[0111] Moreover, on the data communication network, the higher-level protocol of IP, for example, 
the datagram of TCP, may be divided and transmitted to two or more IP packets, and the location on 
the TCP datagram of a basis is set as the fragmentation offset field of the header unit of each IP 
packet of drawing 20 . When lack arises in the IP packet which constitutes the original TCP datagram, 
resending of the whole TCP datagram is performed, and since the IP packet received till then is 
discarded, when lack arises in the IP packet located near the end of the original TCP datagram, big 
futility produces it. It is possible to prevent the futility by reading the fragmentation offset field of the 
header unit of an IP packet, it being considered by delay etc. by giving a high priority to what belongs 
near the end of the big IP packet of this fragmentation offset, i.e., the original TCP packet, that the IP 
packet concerned is lack, and the whole TCP datagram being resent in the base station and mobile 
station by this invention. 

[01 12] When determining according to the use situation of the example (A-4) packet data 
communication service user of priority decision, drawing 9 , the service connection time amount since 
the packet data communication service connection processing shown in 10, packet transceiver 
frequency, and the amount of accumulation transmission and reception are stored in the mobile 
station managed table shown in drawing 17 . A higher priority can be given using such information to 
the packet of the packet data communication service user using prolonged service, or the frequent 
packet data communication service user of the traffic of a packet, and the quality of service for 
every user can be differentiated. 
[01 13] The example of priority decision (B) 

Although the above-mentioned example of priority decision (A) showed the example of priority 
decision for the quality-oi^service correspondence for every packet, in order to raise the use 
effectiveness of a channel and to raise the throughput of the packet as the whole system, the 
scheduling as which a base station determines the priority of each packet data, and determines the 
channel time of each mobile station according to the priority is also possible. The example of priority 
decision is shown below. 

[01 14] When it gives priority to the thing of example of priority decision (B-1) transmitting completing 
nearness, size of the data of the packet under transmission and reception which are not transmitted 
[ remaining ] is used as a decision element, and a priority decision is made. 

[01 15] As shown in 531 of drawing 5 , the sequence number is set to each transmitting unit block by 
descending order, this remains and the block count is expressed. The remaining data size of the 
packet managed table of drawing 18 can be updated using this, and a higher priority can be given to 
packet data with the small remaining size. Since the remaining size changes according to time 
amount, this priority also changes dynamically. Consequently, transmission and reception of the 
packet data of small size can be terminated early, the number of the mobile stations using a packet 
channel can be reduced early, and the use effectiveness of a channel can be raised. 
[01 16] Since lack of transmit data will arise among both, resending control will be performed and 
transceiver effectiveness will become low if the speech quality of the transmission line between a 
mobile station - a base station is bad when it gives priority to what has a good example (8^2) speech 
quality of priority decision, the priority of a transceiver packet with a mobile station with this low 
speech quality shall be lowered, and shall give priority to the communication link with waiting and a ** 
office with a sufficient speech quality for recovery of a speech quality. Therefore, from the receiving 
situation of the present packet data, it judges with the speech quality measuring instrument 708 of 
the base station which shows the quality of the communication link quality between each mobile 
station and a base station to drawing 7 based on Eb/No, or (signal power / noise power flux density 
per bit) a S/N ratio (signal-to-noise power ratio), and stores in the mobile station managed table of 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web^cgi^ejje 



2007/03/02 



JP,2000-224231,A [DETAILED DESCRIPTION] 



15/16 ^— i/ 



d rawing 17 , and a higher priority is given to the good mobile station of this communication link 
condition. Transmission of each packet data can be made to be able to end certainly the 
communication link with the clear mobile station of a communication link condition early by assigning 
each the time amount according to the ratio of this priority, the number of the mobile stations using a 
packet channel can be reduced early, and the use effectiveness of a channel can be raised. 
[01 17] In the above example, although determined by the independent factor in the priority, it may be 
determined combining these factors. The weight on the priority decision of the mobile station 
managed table 714-1 and the packet managed table 714-2 is used when determining a priority 
combining two or more factors. 

[01 18] (10) The channel according to a transceiver prompting message the whole packet data block 
transmission of one modification and allocation time amount need to be notified. However, the 
operation gestalt which considered allocation time amount of a channel as immobilization periodically 
is also possible so that the overhead by this processing may not arise. In this case, a base station 
specifies the allocation time amount in the beginning~of-using time of day of the channel which 
should be used for transmission and reception of a packet at the time of the 1st packet data block 
transmission and reception, and the beginning, and one period to a mobile station. According to the 
period defined for every channel, packet data are transmitted [ the mobile station which received 
channel designation ] and received without the transceiver prompting message from a base station 
from the 2nd time to the completion of whole block transceiver. 

[01 19] In the example of the packet transmission to a base station from the mobile station shown in 
d rawing 23 , to the packet reservation message 2321 from a mobile station 2301, a base station 
returns the transmitting prompting message 2331, and it is pointing to it so that it may transmit by 
the ****** allocation time amount 2341 a period 2351 from time of day 2361 by the packet channel 
2313. Moreover, to a mobile station 2303, the period specifies the same, but more short allocation 
time amount 2343 as what has the priority of the packet of a mobile station 2303 lower than the 
packet of this mobile station 2301. On the other hand, from the packet of a mobile station 2301, the 
packet of a mobile station 2302 considers as what has a high priority, and is assigning the packet 
channel 2314 with the period 2352 shorter than the period 2351 of the packet channel 2313 which a 
mobile station 2301 uses, thus, although the periods for which a mobile station uses a channel may 
differ for every channel, the ratio of the time amount assigned to each mobile station in the one 
period makes higher the ratio to a packet with a high priority (the channel assignment time amount of 
the mobile station concerned / period of the channel concerned) according to the priority of the 
packet which the mobile station concerned transmits and receives. 

[0120] In the case of this second modification, transmit timing is periodic, since a channel and its use 
quota time amount are ****** immobilization, also when transmitting and receiving one packet in 
several steps, 1 time is sufficient as the notice of a transceiver prompting message, and the 
overheads about processing of a packet control channel decrease in number. 

[0121] In addition, also in this operation gestalt, a packet is divided and transmitted to a block unit as 
shown in 51 1 of drawin g 5 . and the completion of transmitting of a packet is notified by transmission 
of a block of a sequence number 0. 

[0122] As mentioned above, this invention is characterized by taking into consideration the priority of 
the operating condition of a channel, and each packet data in creation of a channel use schedule. 
Time amount with the more previously more long packet with a high priority and a packet channel are 
assigned. In the decision of the priority over each of this packet data, it has two purposes of the 
correspondence according to the quality-of-service demand for every packet, and improvement in 
the throughput of the packet as the whole system. The example of the decision approach of this 
priority is shown below. 
[0123] 

[Effect of the Invention] As explained above, in order for two or more packet data communication 
service users to share one channel according to this invention, when the former is insufficient for the 
number of channels and connection is refused, connection authorization can be given to more packet 
data communication service users, and coincidence can be provided with service. It is not necessary 
to transmit a connection request repeatedly until an opening is made like the conventional technique 
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at a channel, and the overhead of the connection-request processing in the collision, mobile station, 
and base station of a reservation message in an access channel is mitigated. Moreover, when there 
are no allowances in the number of empty channels for voice communications, the channel for voice 
communications can be secured by increasing the number of share mobile stations per channel of the 
channel for packet data communication. 

[0124] Moreover, in channel quota scheduling to each mobile station, in order to perform scheduling 
based on the priority which a mobile station transmits and receives and which took into consideration 
properties, such as the die length and a speech quality of a transmission line, for every packet, the 
utilization ratio of a channel improves and the throughput of packet transmission and reception as the 
whole system improves. 

[0125] Furthermore, since allocation scheduling of a channel can be performed based on the priority 
of the packet concerned determined according to the conditions of contract at the time of service 
subscription of a packet data communication service user, the hope at the time of a packet Request 
to Send, or the application for every packet classification, flexible quality-of-service correspondence 
for every classification of a packet data communication service user and a packet can be performed. 



[Translation done.] 
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[004 1] ±aa)J:3fci*-vU7fcfcycD5^-\'*;u 

B#^9Jr'«iS(75}$St«(D^»)Sl:::iiJ^rKbtifc»<7) h 
[0042] ( 3 ) *tfe^S«3^t/^«^ill6*<^«iS 

cfct/«»©Mi5Ra)«jat*^-ro ia7f±*^^fcj:^»i!i 

l^T^ilg^^*IIISLTL^^o 0 7 fZ^-r«ifi»3S« 7 O 
1 <;)T>T:^fflJ7 O 2^C-cafll*nfcfll^l*S^lffl5^Cte 
t^Tltl|lS§&704. aillS7 0 5lCj;yi«i|iS. 

fcSfe. i^-^^^S7 0 6{Cc^y±ia$n^^A'^-;ufta) 
ffl«»**fflt>rafiffi»»7 o 7ic-ciaa;l»**L/^^*> 

fc. aiSq°p|lIl|^S7 0 8|ZfclxrEb/Nolt. S/NJt 
[0 0 4 3] ^l!]^,^y^Sl]Sfl|Lyr/<>7-*y hf^-l^lfi 

h-B#»jrt>^y 7 1 7±-eii«jat$tL. ^^-^ 
a«:^'y h'^-' 27-<>^:7x-x7 1 s^acT^fflo) 

hr7~<7cfcyiil«Lfc/<>r^v h(i/^>:r^:/ h-B#»3N^;^^ 

[0 0 4 4] mm^nmmm^-^^-y^7 ^ s^ijm 

nffl5<;)7^-^afi^-^:/ h':?-' i7^yiij3tL/r/^ 
^(D»m\t/^^v \-mm^<D/<^y hesitant^ 

y 7 1 4lcE1S*;K. C(D««llc»':5#/<>r^> h*J 



(6) 
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[0 0 4 5] ^nm^^iSi-^:* vir—:^iS^lf/i'T'U 

*«*iifca. 3EBS7 1 1 . it««7 1 2*lirT> 

[0 0 4 6] /<>r-yK«»a5 (714.715,717) SI/x— 

[0 0 4 7] |2l8l±*3IJ£eiJ(rJ;^^t6ii«'>XxAlC 

It ^^M^aS3Sfl)«ft6 □ ^ (DfltfiSi^Si L fc t T? 

12 8 IC^-r««lS4H|jS 8 O 1 WTV-f :J-fi|5 8 0 2 
(c■C5^«*^^fc«^»l*5^«»l=fct^■C^•«»8 0 4. « 
i«|g8 0 5ICj;yitti|ig, tSMS^lfcSfe. ??*«^S8 0 

1K8»8 o 7ic-ca!ffit)t**i/<'y'y /^-tr 20 

[0 0 4 8] /^^Tf h«ij«i^-vt-;u±-ca«-r-s«*a 
ft«i5^*jwL/<^-y f>7^— ji^jsiaffr-So 3t*^j:y 

^tiJS«Ofc/<^-v hx-$l±/<';r-i/ F--Bt^&jsfl>=Ey 
8 1 7±-eSl«fi6**l, «ll*»«H'>4«:7l-X8 1 8 

J:y»**ifc/'«<r-:/ htt/'C'b-'^ h-B#»*fi>=E'J 8 1 7 

[0 0 4 9] ^i!^m^m.^-r^;f-v\i-i>t5^W\^v 

<> hf^-V^^;K-l£i:fcffi»^<*^ffi»»8 1 0ICJ3LNT 

IEMS8 1 1 . Ji««8 1 2$»rr> 

T^:f-«|? 8 O 2 J; y atifeg'v ^ ti -5 o 
[0050] /^-ir-v hiSiJ«iPffl (815,817) ai/ttSKmSt 

ffl**t§, MPU815l±«il!j^<!:^«]^ro^«tB#(=»?iaflS 
X$«y»x«o ncife. i»»JSi:««4«5RI*-«:^b**l 40 

[005 1] atifeSKM, i^K^M^ttmtS-t*., 
ijg#<DB#SiJA<-it-r-5J;5lc(^«a^-v^-;u. /UP-> h 

[0052] /^^V V-Oii^m 

liTCP/ 1 p/^^rv h-efc*tliBl5fl!)s o 1 i=*-r<fc 

mm^&mzx'^mLmkaizfuv'? 5 1 1~5 i aiznx 



— KA<#ln**i4. «x.lfH5-e(±5c<D/<^'V KD-ffl 
■efc-ST— 5» 5 4 1 iz/^-^r-;/ hSK»J^-5 2 l . Sz—irv 
XS-^5 3 1 , CRC=1— K5 6 1 A<mD$4x. /^-^'y K 

[O O 5 3] /<>r^ ai««l««*<9tSL. 

5 1 1 -xSISO/^'^'y Ht»I^5 2 1, 5 2 2, 523 

[0 0 5 4] *^o->^ro->-'!r>X»<i-l±ife5l©:?P 
^^7 5 1 (:fa<y^7ro|gJS-l) i:Lr»l« 

lc-D(te>*i,, «Ji«^P-:;^'5 1 3<0'>— '!r>xS<*t L 
r(±0A<KS^F;h.-5)o SflHliJ-r?i±cro->->r>x»^fc 
J;U:/<':r'> hSK»J^I-»-:5#7i:a>/<'!7--> h 5 o 1 roiim 
fiK^^Td, *fliEM-h05l»»l-J:y2l«*<O7^-^OT- 

a5iz^^A<±i:fcji^, zfl):?p->->*<4-esjiijiia^ 
tT5»*<-e#^)o C(7>->-<^>7.»^*lcJ:y. g 
l-T*-4'©»y-9-'fX*»fllffi-ett*^i: 

->-'!7->XS-^A<0-Cj5-5:?a->-:7fl)gfl|(-J; 

•^)tti^a^^^i:'^i:o-cL^-5„ 

[0 0 5 5] tan, ^-yav^<o^^\t±xm-t-i-i> 
tctb. «#lz^P>y^7fzJ|x«b§'<#T— SKOftSA*^^^!: 
LN^l^liia 5 ■e/<^-f 5 5 1 t LT^r d: 5 21 

[0056] (5) /^-y-v KT— aiaffl|->— -yvx 

■pftrroy'?':?--^ hT^— Sfit-e;x.}tiMi/->rVX«EaiS^El 

«iif¥lli<!:ra»-e&«)CD-C»jiBBiWI±*ll8-r*o 
»«l»/i>&<0««lcJ:yBB*ft**i««^<0/<'y'y 

5^Y*;u-T»*R'^-9— e:^sii«iS3R9 o 1 ^se-r 

-5. cro^«ES*lcJ:y»tfe^(±, S^afllA^, /<>r-y 
9 0 2$-attL, ^llSrofiEffl-r'<#^-V*;U*»S-f 

•5= t-^iifll(zfcL>Ti±c(7)^ic h^:7-r -y^^^-v^^u 

[0 0 5 7] JtifeSANt)a)iqit/aiL.I::.fc41i^(D/<<r-> 

-S^BSJB-caj/'?';?--^ h-A<iiJ«Lfc»i6SliH 1 01-^ 
■rJ:3l::'<—:?>^^5^Y*;H::TS»i»ill»i>?i;tBL* 



(7) 
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froo P?t;tbLl 0 0 1 $-«(tfc^Bi^lir^-t?X5^^ 

■ti-— e;^}t«ti^pr 1 0 o 3 ^iifti-j-^o za)il^alc^^L^ 

[0 0 5 8] mSB(7)cfc5f::ctLb«LSv->r>X(i«t* 

[0 0 5 9] ±I5(D<*:5f::H9*fcl±iai 0\Z7^Lfz/i 

[0 0 6 0] OBI 1lc»l)SJ:yatife«-^/^>r*> h*2l 
O 1 $/^>r*y h^3Kl5^-V*;U±-eiiftl L»JftS^/<>r*> 20 
-t-vl 1 0 2*/<>r»y h«fl95^-\':^;u±-eil-ro 

*««Ly-::^»l^li^(7)tg^lCi*tN. 1215(7)5 1 1 fZ:^ 

•rff^S-e5^^»J^:Kyc/^^^y hT^-^i :^p^:;^7l¥l l 0 3 

-i; 1 1 O 4 36<lilt»tfeSJ: y **t. JSl 30 
[006 1] igi 2lz»ifeSJ:y»»ji5^/^>r^:/ h^ai 

[0 0 6 2] ^l^fflJCO-x— ^ift{I^-^> h'^— ^«fcyJSL>fc 

v^-^J 12 0 1 KiMffl5^-v':^;u±-e^tt 
^M^-vS^^L. zH\z^'oX^nmf}<y<'7-^y h^^m 

[0 0 6 3] »j!fiSr*/<^'> h^iasoa 1 1 IC^-TJ: 40 
y ^TBtlW(OM/t>r'> \-'t-^ 1 2 0 2 

fi-r-So 9\^x ^tifzm^mizmmmti^^oyi^v 

-b-e^l 2 0 3;b<«JftSc*:yi»t(iS-^aftl*ix. mft. 

s-enii 2lzm-r^m^ 2 o 5jb<«yjg**L*o aiu 



[0 0 6 4] ±aa)*«5^-v*;u±-eeiil**i4«.a^ 

— va):7:f — K^|§l4lC:^t*o 

[0 0 6 5] /<>r^> v-iz—VA- 1 1 (ziiJfetfe^ 

(c33lxr<7)I^Mffiffi(7)/c«b(D^y7>3^;U4 1 2. 
7c»lti»*^-r»»J^4 1 3. j36ffllLJ:5it-r4/<^*:/ 

hoaiSij^4 1 4. -^-CD/^^^T^v hlc*fL*«7ci^«l»;{i< 
^&a-rSff5tS4 1 5. /^>!r*> ha)it-<X4 1 6. feet 

Ai^m\zxmmi-^fzisb(D^^jmthmcRcu- K4 i 
L/<^*y h^*?i>'>-b— :;4 1 1 *5fifli-r^»js. 

[0 0 6 6] y^^y hi^flrJijF;)t yil — VA 2 1 (Clil^ 
^ffiffi(7)/i:i6c7)3^yT>::^^;U4 2 2. CCD> '>-tr— v(7) 

?Sffe*^-r»«i«»»j^4 2 3. 

h^mmi'^y^'T-v h«i!?ij^4 2 4. ^nmt^y^'T 

y^rftM(D»S4 2 6. flSffl"r'<#/^^'v 

« -e # fc* * «»s ic -c«ffi-r ^ /= i6<7)K y «£ii ffl c R 

Cl3-K4 2 8A<^**L«o »«1S»»1^4 2 3. 

hi«53iJT4 2 4(cfi. C(7)> ^^-tr-vfzJ^jC-r-S^^^ 
*v h^*?);^ ':;-tr-'vlcR^S?;»xTlNfc«»^t«53i]^4 1 
3fc^ci:I//^>r^y hai»Jd=-4 1 A tm-om<Wi%-^ici 

[0 0 6 7] /^>r^:/ hSfllffi^^ *y-tr-v4 3 i fzfi/< 

ifta)::^yr>:^;u4 3 2. p« *v-tr— ixoJlft^^-r^iij 

^181^11^4 3 3. ^KSlcafll^l^^/^^^:; h(ovm=f- 
4 3 4. /^>r^:/ h-tl-^X4 3 5. hi^- 
^'(D«fll*BB*6^'<#fl**j43 et^A'^^uffly^TBt 

M4 3 7. ^m-r^^^^^V h^-V^-;U4 3 8. fc«J;t; 
rfi41g-r€)yci^)0l^y^tiifflCRCn-K4 3 9 7!}<#^ 

hmSiJ^4 3 4^MSr-ri)o 
[0 0 6 8] (6) /<>r*y KT-N'^^KOSJar 

[0 0 6 9] ««(S?ii/=«»««SjlS5R^y/^>r*y h^i* 
**ifc»MSi 0 1 1*. /^>r*y h^*^^-\'*;n 1 2IC 
r3tife^^/<^^> hi^sK)^ -y-tr-v 1 2 1 ^fi^-r«)o 

^C7)ffiffl-r^*/<^^y h^-V:^;H 1 5. a^fll^^SV 

^16 1 fcj:i;5^-v:^;u»jy^rB#rai s i 

hfSij»^-^^-;n 1 3±-e^«s^^'v-ir-vi 
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tstm^m 16 6. ^^-v^^mi^r^m i s e -eo^flr 

[0 0 7 0] -^5. hx-4J::/p»>^(i. Ulefc 
3f;u (4t^cofll^053£t/) 6 1 1 fcjaiNT. T^^-JV^ 

flJ^Tf>tiycB#fBl6 O 1 fci|X^^»y£(ti2lfll^;K^o 
[007 1] -oa>/^>r»:/ h^-V'^^U (114X(±115) l± 

[0 0 7 2] *lte^l±#/<>r^:/ hfiSiJlc«$tms3^S 

-So ^1l3^^L^rs^i!l^1 0 2. . 1 o 3 y/<>7-^v K 
i^iKl>*>-tr-vl 2 2. . 1 2 3/)<l5(Sl^IB#lz^-iJrt);K 

tzt<. 0 2(7)aiftLck3t-rs/<^'v h0«* 

S;!)<^1)© 1 0 3 7b<i^fllLcl:5^LriN^/^>r*v h(7)« 
9t&^^JMt^'ofci§i^. ^«j«i 0 2-s5fe(z/<>r^:/ 

-\':^;n 1 4^mmx^ i^njai 0 3<z)3i«i±-e*L<*:y 30 

Sfctkflll-r^o fill^l*5»iliSi 0 2(D/<>r':; K7)«ftaE 
*^P_A. . 1f$nm^ 0 3(D/i^^y h(7)ff5t:Jt3b<P_B-e 

;KDilJ^-CB#rBl 1 5 2 <t»jy ^TB#Pa 1 5 3(7)J±I±P_ 
A : P_Bttj:^ (P_A.PJtt«ftflE)!)<Kl>l5^**:#ftfll 

) , 

[0 0 7 3] cnt>«*Jta)as:^^»aicoLNrii» 

2E-r^o 40 
[0 0 7 4] *il!i^J:y^i!]S>--/^>r*> h^iJIfll-r^li 

*i^^*i(Dff5feJt**SL. -tOtf^feSlcJcyjaffc^BIB 
;K7)fiJ^TB#ra<!:SJ^r<7)ilS#**SL. /^^^>h»Jffll 

[0 0 7 5] 01 3^CfcL^■C»Jfe^li/<^*y h#]ffll5^-^ 

13 0 1 ±-egfllJg:S^^ -y-tr— v 1311.131 50 



2.131 3ICT. hT^-^*<3lft^ 
*l'i)B#^J1 331. 1332. 1333ib. -^-tl-Ptl^ 
a)W^B#M 1321. 1322. 1323. ^^Xf9,m 
■t^i^^V K5^-V^-JH 3 O 2^fc(i1 3 0 3 * il^ L 

[0 0 7 6] *fc. JCffifidtLT. finft14<D/e5^1l*/<>r 

^n*3a:^T-Y'^;Ufc«y^(t-CI^B#36fl|*lJ:-5»fc 

[0 0 7 7] HI 4IC^*rfil|-ei±»«l»3!)>?)a)y<^*y h 
^3fi^> ^v-tr-vl 4 1 1 lc*tL*±fe^fi«»(7)aSflSJg^ 
^ *y-tr— v1 4 2 1 fccfct/l 4 2 2^ilL. 
-V;^;U 1 4 0 3 t/^^V h^-V^-^U 1 4 0 4 * HlB^IZffl 

[0 0 7 8] ll4fC^L/rJ:5fC. /^>tv h(i**L^tL 

[00 7 9] att^A':^;KD|i]^flJffll3-^L^TIi. ±31 

y^(tl^B*2&fll*-y-'Sffiffl;£<7)^fc. 

[0 0 8 0] (7) /^^T'v Kai»««ia 

^■To El9*fcliilll 0{cT5FLfcJ:5lc^»^3!)^t>* 

y»j*s^«i!)^i»:<DW-e/^>r'> kt^— s^isw-y— e;^ 

Stt;!i<tTt):Kycafe. SI1 Sfccfcl/EII 6lZ:^-r^jlifZci: 
[O O 8 1 ] H1 1 5f±*«M0»Kiaflli/;^7^ixlCfclN 

*p® (15 0 1) . 2lfliL,^5^-r*/^^^v ha)-tf->r 

$t)>-;-tr-i;s3tt6^^ii^L (1 5 0 2) . aiJft»(i 

cn*««-i-^(i 5 1 Do 
[0 0 8 2] ^^mtWiL0nViWit^^<o:LHk,i^^v 
h > -tr- V y ffit y ili L y-clf « $-fiJffl L T/ <<7- 

hT-\':^;U0fiJfflX>7-vzL-;u^f^jS-r'5 (i 5 i 
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3) , =&i^tb^(±»t|fe«A^bC;h-bf&^x$a«1--5 (1 
5 0 3) , fcfc*L-Sa#Bi]p«3(z2lflS^g3^^Sltt,^^'S:*^ 

'^-b-e^^aifi-r-s d 503, no) , 

(1 5 04) „ ^ro?l&^Bgl±Z^P'v^^/^>r>> h 

« (1 5 0 5) , 
[0 0 8 3] »J*®l±«-^t!)SSI-ffiSLfc?^-V:?-;U, 

(15 14) , 

■r-5. «lb^l±X7^-v:^i 5 0 4-e-lr-v KLfc^i'TT— 
ifMfl^M^KfflL (1 506) . JgS*;h.fcB#mrt(c 

z><fi3mnkm^^)tS7iit^H^(o^^*> (1 
5 0 7, NO) , *©fts^i-«&oT»y z^p->i7*ai«-r 

* (1 5 0 5) , «16JB-ei4*:fP!yi7$««L»mfiK 

ii<mTLtzy<^y f-A<fc^xli, •t<D/<'!r^/ 

(t:r->y hr?— :7^2i«-^-§ (i 5 i 5, , 1 5 1 e) » 

*ifeJBffliJrtT-^««l!flJ&^M. «fllB#IW$Ea!L, 
[0 0 8 4] jRlzIll eicTs «i4JB*^b^«lS'^/<'!7- 

t/^'ry ^j2lfi<!!lal±SL^lzai^lcMfTlt)f^■r-s<. 
[0 0 8 5] x-^'afll:}'--^ h-:?— I7j;y^lb^&r(z 

K^-\'*;K0filffl:^'^7-viL-;u^f^j$L (i e i 2) , 

i»i{a-e35-5/<<7--> hf=-^:?p->-i7'^ij'iijL (i e i 
b^jiiffrs (16 15) „ sfsffis^>'v-t»-i?$-git 

fc^tb^ (16 0 1) lti<DfS7ii\z^l\ S«MjifeB#W 

*-et#*,, »fliB#iHi^^-rv-(c-tr-> Kf-s (16 0 
2) . *a)afc*BS**ifc5^-v*;u. ii-f 5>i^ic-c3fci6 

SJ:y/^'^r-> hx-^(^P'>^7^aitL (1 603) . 
=&:7P'>^7|z#*4x-S/<';r-:/ Kai»J^-*JJ;tC2/-'b->X 

(1 6 0 6) o Xt-'V:^1 6 O 2Tf-fe>> 
*ifca»1'v-l»56«BBJ*^m*l£«L (1 604) 3116 50 



•b-iJtT»S**ifc^rartiz«j«:fp .y<7*-eA^«i6 
^J:yiil«$n''d:7!)^•^y=^Kl@li. ^iSSlfiSJ: y OS 

«jg5^> -^Hz-v^?**. (1 6 0 5, NO) , mm<o^m 
(1 60 1-1 603) SiiayjSL-c*ife»<fcy3Sy :^ 
p^/^^^sift-r-s. 

[0 0 8 6] mi 5, 1 eT-^Lfc/^-^-:/ hSiaflTfllS 
li»lfe^a.t;«»S©MPU715, 815lCj:-3-Cfi*3*L, MPU 

[0 0 8 7] (8) f^-\'4'«;HSfflX'b-va.-;uf^ji!c«iia 

HI 5©1 5 1 ZiS^UJEi 1 6©1 6 1 ZlZj^ff--^^ 

[0 0 8 8] *ifeJS(7)/^'y'> Kt'— 5ili(J1fflffll±iai 71; 
:St-r»i!lJ(6«3ST— :?;U714-1, BI1 StZ^-^-zi^KJ K 

•ffaT^— ■:?;u7i4-2. Hi QtzTHi-T.^Vo.—ji^'sm'r 
— :?;u7i4-3, 0 2 4ic5i-r h^t •:;^5=•■^T*;^»a7• 
-:?;^714-4^H7(D/<'^^•> h«aif«»iWjt* u 7 1 

it/^»i«<7}i£fli (±y) mt. 3tme,osk9y^nm 

OSfll (Ty) ffltA<ft«**L4. 
[0 0 8 9] ai 7<o^t!igesir-:?;u7l4-i(*«iife 

s.tcDW-c/^'ir-^ KT^-^iait-y— exs«6**i-cL>^ 

LTj3P,-r K-V>h (»±) ^- KlcAofci^DSt 
[0 0 9 0] i^»iJa«a7"-zf;Hci±. /i^v hir—» 

mis-<)—tfxmmmt+)—ifxykmmta)W^tiiomi^iz 

J:i)«5tJStBSa)1t*a, hx— $"-9— 

[009 1] mi s(D/i^v hffaT"— :?;u7i4-2(±iitr 

[0 0 9 2] /^<r-v hS'S^--:?;!/!;!*, j||®«$ff5 
y^-lT--^ F-Slc-t<OSRSiJ^, ffl^^WS, Slt#l+B#SiI 
y/^-y-y hi^tsiy •yb-i?A<«1i-6tifc^ 
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[0 0 9 3] Hi 9<0X>:rvj.— ^USS'r— :^JU714-3 

9. 1 ofc;^-r¥jiisicT2^^E/^y^y hT^-iS'iifliti— e 

[0 0 9 5] 1212 1 Izailfe^lCcfc^X^vzL— ;Uf*^ffll 

t>titzm^ (2101) it. AJ*s(iiiii 7ic^-r»i(i 
R«ax-:/;u7i4-i^^K»lti»*s»-r-5 (2 1 o 

2) . 

[0 0 9 6] :X\z. ^Sbm^-^^mir^tSitztji/^'jrv h 

hill{i^*a):&«I^SII-< (2 103) . grfclziil 
g«ffi/<^'y htfST^-:^;u714-2fz^K/^>r*y 

ft-r-S (2 10 4) o 

[0 0 9 7] :Xlz^ W\^xmK^<D/i^^:^ \-^^r^^Ji^^: 
h^m^-yj\^l)4-2J:.^jm^ (2 10 5) . 

^nmt^'t^mmxmmiztBi^x/i^v ha)3i«{s* 



J:y^K/<>r*y ha)x>h'j$'M»-r^ (2 108) « 

»»««a7^-:?;u7i4-ia)^Ri^«is<7)/^>r^y 

[0 0 9 8] *J^rB#ra(^lc:^:3^P':;^(Z>ai««3b^3»IT 

-rx. aEp°aK(7)ifa*s«r-r^ (2107) » 

10 [0 0 9 9] ±ffia)J:5lcSrfc33r/<>r*v h0«^fc*LN 

10 9). ^W}m'sm7—yj\^t/^^v \-'sm^-y)\. 

±<on»lzm'^^^yi^v ha)«ftS*ftSL/1^':; h 

mm'r-yji^^B.mt^o {9^m<o»:^yj}i\z-Di^x 
it^mr^o ) ^x\zj<^^y h'9m^-z^)\.±x^9:isis 

^mzj&CX^/i^v h\znt^^^r^-J[^mmfmx^ 
r^t^^&^iti^ (2 1 1 o) o h'-^05"-\'^-;u 

itmLxnmzn^^tk^^jkxmtLx. ^<D»mm 

mP^Xy^^v hn<D^^&<D^\z^5^(Dtir:bo 
iS±tat»J^rB*pfl(;)3^^ta)MKfil*<Tt?fcy. «5feflE<D 

^SJ^TB^Mfi (P_a/P_M) XT. «5feJSP_b(D 
/^^T'V hlCjsff iW^T^BSII* (P_b/P_M) xTt 

-r^o /=fiL/<^^> ha)»y-t^->rX7&>b^r^<D*j^r 

30 «y^-C-So *?>lc. »i6»^iH240h^t':;^5^■v:^ 
;ues7^-3r;u7i4-4^#,^.L. ^K^-vfiiy^r^^ 

^*immx^ixi (2 1 1 3) o T-V^JUfcS^Jb^JliKt 
;K fi «5taiii 13 . m<^^tt6:^^^ ^-^UA^ b Hi fr ^ ^ 

^-;u*<»jy^Tb4x* (2 1 12) o «5feS)J)<i^i:/<^ 
«a ^HtzSiimmmizm y s r ^ o 

[0 10 0] ±IEa)^5lc*^*4xfc#/^>r^> hf:iS>t-r 

40 ^^^r^)\^m^x. m^mm^^m. ^^:^)\^mmx^ 

ra(ix^s;a.-;u§S^~-3r;u714-3-v|&3Mi^ti. ^fz 
:i<D7.^zyrL-Ji.(DP^^^7tlz^^W}m^(D'Amm7r-^ 
^>-tr-v*tr(±S«JS^v>^v-fe-v3{)<f^ja*^i* (2 1 
1 4) o 

[ o 1 o 1 ] m 2 2 fcx>r vzL-jua^s^ -< 5 ><fm^ 

tjHTo mz ziztsi'^x&i&mtmMz z 1 1 \z/Wv h 
■T— 4» A*T-V*;U2 2 0 2. /i^^y hf—^ B*^-V 

:^;u2 2 o 3izri^{S+-efei)<t-ri)o *fc> ^^-v^-^u 

220 1IC-CB#$I|2 2 1 2j:y/'?^*y h'f-^ C^'^m 

50 ^^-rffcy. ^<;5^g^(±lK^z»^(I^^ii«I**L■cl^^tl 
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yaysTBtfina 2 2 4A<3iS^ti-5„ ^mzz^ mz 

fcLN-Cj!el-5"-V^-;KO^#A<-t?#«><75l*B#^ll2 2 1 3 T? 
fey. /^'ir';/ hD<n2l«l±C0)B#lEIJJ:y5^-v:^;U2 2 0 
2l=rBB*6-r«J:3X-^$?a.-;UA«fffiE**i, /t-^^ h 

2 2 1 3tztj:^t/<^y h AlcJPtL-CI±^-V*;KOtija 

ffiiD/^'Ir'y KB. . C, . D<DayffiiJa)«*Si:<Oib 
«l3j:yWarB*IW2 2 2 53!i<3lS**i. «ic3?#t35: 
-55^-\'*VU2 2 0 1 <!:^S!2 2 1 4A</<^-> hA(0;g5t 

[0 10 2] ^-v-t-^uiijysr!* *>«tsgT?35-5/^':7--> h 

[0 10 3] (9) «5feSSt^:^5£ 

[0 10 4] «5ta3iS« (A) 

•5fcSbrofll3fefi[<D3iS«i|$-^-ro Z(DHk-^\t/i^'y 

*fc(i3lfllLd;ai:-r 
•5 / 'S'lr h (c <!: (0SSOTi|]B#ttA<je5'S "e 35 •S <!: L^ 7 / < 

1 3'>.36^*i-C-t-T7lB»**i. -9— exfiJffl«S©R 30 
[0 10 5] flE5tffi*S«l (A- 1 ) -9— exipjffl*© 

ft^ixrfcy, *tfegA<::<D-f-^'<-xj:yisti»Lfc 

1»«*<H1 7(ca5-r»«lJS«31^-:?^U^tt**l-5, 40 

[0 10 6] ff5fegE*^«ii (A- 2) -y— exfijffl*© 

ta^felt^RSL, c^x^^«iSlzTttiS>-ISy, 121 4 ic 
^Lti/i^v ^/-b-iJA 1 1 <DfllftKll*:7-f 

— ;uK4 1 s-^sSLrSifeg-^a^ai-r-So fc§L^(i. 
»ifeB'^^8l!<3Dx-^ h9— 5^ J; ySJJtLfcy^ 
hO!)'Nv^<'ffl»J:y«5feflE»«1t«*«lftJS-e«*. 50 



[0 10 7] «5t«iie(*«i~8©sB-eJiS-pt* 
t«)<!:-rs, *&i=aE««jfe*i~6^if-ex«ffl« 

*f=. ±IB« (1-1) ©55»*fr*5cl=, a.-- tfroS 
* T? # -5fllitft<D tSHlc±»^ Kit -6 1 L% o fc«ffl * 

[O 1 OS] *3l?S<D?/XT^A±-e/<'y'y h^jaifllLJ: 

SKI P's-y^f(O!f#S0:7-r-JU K£fiJffl-r-S>»*<T?# 
•§)■. -r v^-t-^-y ha*^t&-e**RFC7 9 1 (crsi 

I pya h=i;u/^— i/a >4T?li. 112 oics^ 

[0 10 9] ff5ta*S«>l (A- 3) 

±IH*S<5il (A-2) OJ:afc/'«^<y hfl)ajfll#*</'?'!r 
hro«5feaE*lHSJiS-r-5<DT?l*JS<. /<>r-;; 

^■r-5*t-e#*, ±15 1 p/^— :?3 v4-e(±i2i2 OT? 
S^-r I P>^'!r«;' NOD'S •;;^SP(c:/p K=i;u:7-f — ;u KA< 

^«IS5|5*fcl±ft±fea««lcT I P'^<>^l::tg^*tifcc 
(oya h=i;u«Si|*Ki«^lsy«5fe«a)*Sl-fiiffl-r-5. 

jb^)A^l:i^)^«■^lte>^^rL^i)^,c^)<fc■r-5o I P 

/t-tr-^ K©-?*.. ««ttai«BE$fi7TCP/<>7--> f-, 
I3*<7i/3 VUxa«-efc*UDP/<'y»; «»1ff» 

3. 2. 1 i:^«»©S*]£-:Jlt*ff5, 
[0 1111 *f=. t>9-^'±-ei4l P 

I P/i^-j hl-^J-tilL-CiSltS;K-5*A<iE.y, ttO) 
TCPT— ^■jf7A±-e(Dfi;ili±ia2oa)#i p/^-y-v 

S*^^TL^•So 5Ea?TCP7=-^y^A^1iJ5E-rs I P 
/^tT'^ KI-^^^A<ii:fcJi^, TCPT^-^^/^A^i* 

m^Hi>tzisb, 7t(0Tcp^-^':f^A<Dmt)^)iS.<\z 
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[0 112] (A- 4) /^>r*> hx— Sia 

X p°p It ^*;siHb-r -5 * A<-e t -5 o 

[0 113] «5feS*^«»l (B) 
±I5(7)«5feS0^^^ (A) TMi/^^^:; hftO-tl— eXp°n 

ffla*$'KA^)rvX^A^{*^LrO/t>r':; ha)x;u- 20 
:^;u«ffl^M*S«)i)X>ri;zL-y >^^pr«ir*fc^o 

[0 114] «5t:JtftSffll (B-1) iSfllSTfBiaOt, 

[0 115] 1150)5 3 1 (C^f J:5lC«.i3|«*<i:^P 
•y^fCf±»JI|R|zi/->rVX»*/»<RS**Lri3y. 30 

;b<^y ::^p*>':7«SS-ro ^ti^fJJfflLrgli 8a)/^>7- 
h«sx-33^;K7)ayf'-^-»t>rx$-M«ffL. aytt- 
>rxa)/h*&/<^»> h•T-^-^cfcy*u^«5feJS*#it.« 
»7!i<-e*4o ftBfllc^tL^»y■tl■-<x^±«^kLrf^><fc 

[0 116] %.%m3iws\ (B-2) alSB°□^I(7)cfcl^t, 

CD*«5fe-r*«* 40 

^ - 0) fK3ia(DSig p°p «3!}<,^ It ias#a) 

ha)ffftSf±Tff-CiilSp°DK<DIsI«*1» 

t>s aKp°pftCOJ:LNi^^<b<7)a^I*«5fe^-^^4,a),b-r 

«^ttt^<b3li6a<!:a)Ma)iifll £2.91(7) Eb/No 
K&fcya)fS^«:b/$t*«:ti®S) fe^LN(i 

<7)aiSfiiltllS»7 0 8lCT*ljaL. 01 7a)5^1lStt 50 



fi c (0«5tS(7) Jt fzj£ i: B#ra * icSJ y ^ r ^ 

*-e. »ff«(iBa)n3&>«^nia^(7)afli$it«fc$<«i 
[0 117] iu±(Z)fii|-eii. »a»Hfcj:y«ftS3b^* 
;u7l4-2<D«ffeftftS±a)Ki^tta«a)ilH*ffl^*t) 

[0 118] (10) Sff^^ 

««icfcitstii^rB#w*fts-r*o ^A'^^utss^a 
ifeS*>ba)iiiaflifi^>*vtr-v»iLr-. 

[0 1 19] ia2 3rc^-r»«iS35>^»ift»^0/^^*y 

hiSficofiHTMi. ^nmzs o i t^p,<D/i^^y h'^i^^ 

*>-tr-v23 2 1ICML. 

2 3 3 1 *5gL. h^-V*;i/2 3 1 3-eft*l2 3 

6 1 cfcyjiW2 3 5 1 r*SfflSB»J^rB#ra2 3 4 i \zx 
iilfl■rSefc3^&^LrL^So c:a)^iii^2 3 o 1 

<7)/<>r*y hJ: y»«l^2 3 O 3 0)/^^'^ h<7)ff3fcSAMlE 
L^t(7)<tLT. ^M^2 3 0 3fcS4LT(ijaffl(if5li:f£ 

7^)<.fcy^L^^RJ^rB#ra2 3 4 3^^&SLrt^So 

^lb^2 3 0 2<D/i^V ^It^WimZS O 1 (iyi\*TV h 
J:y«ftflE*<*L^ta)i!:L. »i(lS2 3 O 1 <Dffit^'S/< 

h5^A':^;^2 3 i zom^zz 5 i cfcygL^iaffl2 

3 5 2^t,0/<>7-*V h5^'V:f-;U2 3 1 4^1Ijy 

So -a)<t3(c»Bi«*<f^-v*;u*(effl-rs«J«lif^-V' 

:^;USlcM/j:oTL>r t J:L^*^ ^0) 1 JS»IC^JL^-C# 

i^n^lcgil y b;KSB$Ma)it«f^ ^K»H)@;!)<3SIS 
fc^furii (^R^i!i^<7)5^-v:t>;uSiJ^rftM/^K5^ 

^^^;ua)^W) a)^^^cfcys<'rSc 

[0 12 0] C<D*na)EJ^«iI(7)il^. jSfll^-fSV^ 

^•\'^;ut-ta)i!6ffl*jy^rftM*<»Jlffl 

li^*iillSfllffi^>*>-tr-va)fflftIlil[s]Tfcfc<. 
*y Kftilffl^A'*;ua)«iSfc|H-r«;i— K*^«'> 

■rso 

[0121] z^7)3^1fiJ^jBlcfcl^rt. /^^^y h 

f*05(D5 1 1 lC^-r<fca*:?P'>^*aic5^»l**lT 
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[0 12 2] j^±a)cfc-5(::. ^aiKtt^-V^-^UfJJfflX^ 
i? i ~;U(D^J«|C fcU^TT cfc iXfl 

B#IHI. /<>!r»> h^^:^;UA<ii|y^rt,4x*p Z(D«/<>r 
[0 123] 

[«i«(Z)a(i«] JU±BlMLfcJ:5(c*a6^|zJ:*Ltf. 1 
^*-r^/ci6(c. ti£*-eii5^-v4^;u»;!)<sy-r}t«t^fi 

*;nc3S#*<7?#^*-c?«yjiL««is**3i«-r«ie5^ 20 
^^ifi^ fc^ ck T;»ife^ 13 (t ^ / \*- 

1 ^■v:^;u^fzy(;)^*^»i^»^iit^-r»fcj:y. » 
[0 12 4] ffl>!?a)»iii«--va)^-\':K;uti|y^r 

[0 12 5] SblC. h7^--$i»ft-tf--eX5pJffl 
ha)ff5feftl3*-:5#5^-^*;KO»J^rx>r 

[|giS(Dffim^j:S$^BJ] 40 
[112] *^0J<7)»li)a«vX^A«i5EiW*.T^t-K^ll 

[0 3] *«M<OJRf*^^^;KD«fiE*^-rBiMia-cft 
[US] h(;)i^ts*{iz^p^><7^a)5^'fij 



[08] **WO»«iS«*<0««l«fift*^-r3fP':;'j7 

0'efc'g>o 

[09] *fBW<Z)»^t)®ffi!J*^t,a)S*^Ccfc^/<>^*y 

- ^ iifli-ti— ex}g «t v->r >x 0 fc ^ o 

[010] *«B^a)XJfeSA>t,(7)»»»D¥t;UiLlc«i:4 
0-efe^o 

[011] *^W0^1l]^7!J^^«ife^-^(D/<>^»:/ hi2l« 

v-^>x^^-rsiB^0-efc^o 
V— ^ >x * TK-r KBj 0 "c ^ o 

[01 3] :$^fg^<7>&ife^J5^b^«lS^<D/<^^> 
ICfclt^^^:^;H^fflX^i;a.-U >^<7)KB^0-efc 

[01 4] *^^<D»K)^)!)<a»<7)/<^^y h^^A'^-^U^ 

B^0-e$)^o 

[01 5] :*:^^<^^l!i^A>bai«lS^a)/^^^> hiSfll 
¥111 ^ ji^-r :7 p -0 -e fc -5) o 

[01 6] **|«(0«*S3b^ibi»»S'>^<7)/<>rv hiSlfl 

^Jii * :^-r :7 p —0 * ^ o 
[017] **B^a)^»i^«ST-:^;K^aiiS*^-rBi 
l^0-ed5€»o 

[018] *^w<D/<^*:/ h»ax-:^;K7)li^*^-r 

[01 9] *56^<DX^viL-;U«S7^-:?;KD«jac* 

^-rsi^0T-fei)o 

[0 2 0] I p/<>r*y y^o^^v^BomWi^TTiir^^m 

[02 1] *«ISa)*JftJBlc^-5/1>r*y h36««X>rS? 

^ — ;u^fiS:¥lii *^-r :7 p — 0 -e ^ o 
[0 2 2] *«^a)^A':^;^x>!^v:l--y >^<;)Si^0 

[02 3] *«^a)5^•v:^J^x>^i;:l~y>^^•^-rK 
^0r*&^o 

[0 2 4] *f|BJ(7) h^t *V^T-\'^-;UffST— ^JUCD 

«jq£*^-r0-ca&-5o 

[^f^c^K^] 

101—103, 211—2 1 4, 801, 230 1 — 

2 3 03-5^ftli. 

23 1 -233-8iW1»«4i((*. 

2 2 1-224. 7 0 1 •••ftjfe^. 

241. 251. 261. 2 6 2 "^— 

20 1. 2 0 2—-tr;u. 

2 7 1 -2 7 3-««a««|». 

3 O 1 — Ty CDMAf^-V^-yU. 
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3 1 1 ■■■±y C DM A5^-\'^-;U. 

3 o 3-f^JM^-\'*;u. 

3 o 

1 1 3. 305. 1 30 1. 1 402, 23 1 2— 

3 0 6, 3 A A-y'=p:?^v<?'J''^^-}V. 
3 1 2-"7'^-t?XT-V^-;U. 

111--112, 313, 1401. 2311 "'J^^v 



3 o 6--- h^:7-r ^^^T-v^-^^u. 

1 1 4. 1 1 5. 1 3 02. 1 3 03, 1 403, 1 4 
04, 2201—2203. 23 1 3. 23 1 4 -/1^ 

121'-123, 411. 1101, 1411. 232 
1-232 3'-/\^v ^:/-tr— V. 

131—136, 421, 1102. . 1104. 14 

2 1. 1 422, 2 3 3 1 -2 3 3 3-/<>r*> hSfefllft 
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